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方法：通过大鼠颈部枕骨大孔进行鞘内置管，将一根长约 8cm 的 PE-10 导
管置于大鼠腰骶膨大处。置管后大鼠适应 5 天后进行部分脊神经结扎手术。术后
观察大鼠一般情况和体重变化。术后第 7d 单次鞘内注射不同浓度青藤碱，观察








验结果显示，大鼠 SNL 术后谷氨酸受体 NR1、NR2A，谷氨酸转运体 GLT-1、
GLAST，突触相关蛋白 synapsin、synaptophysin、syntaxin 和 PSD-95 表达的升高， 























Objective：On this study, we use the spinal nerve ligation model to simulate the 
neuropathic pain to observe the change of mechanical withdraw threshold and thermal 
withdraw legacy and compare the analgesic effect by intrathecal administration of 
sinomenine. We also explore the analgesic mechanism of sinomenine by molecular 
biochemical methods. 
Methods：A 8cm PE-10 catheter was placed in the lumbosacral dilatation of rats 
by intrathecal catheterization in the posterior occiput of the rat. The rats were treated 
with spinal nerve ligation in 5 days after intraehecal administration.The general 
behavioral changes and body weight were observed after SNL. At the 7th day after 
SNL, various does of sinomenine were injected intrathecally to observe the changes 
of acute pain behavior in rats within 6 hours. At 8 days to 15 days after SNL, rats 
were injected intrathecally with various does of sinomenine to observe the changes of 
chronic pain behavior in rats. The rats were sacrificed and taken spinal dorsal horn out 
on the 15th day after SNL to detect the expression of pain-related protein by 
molecular biology methods. 
Results：There was no significant difference in pain behavior between the two 
groups before and after intrathecal administration (P>0.05). Rats appers paw 
withdrawal, licking feet and other pain behavior changes after SNL, which does not 
affect their independent activities.After acute intrathecal injection of various does of 
sinomenine, the mechanical withdraw threshold（MWT）and thermal withdraw legacy
（TWL）were significantly increased as dose-dependent, reaching a peak at 2h after 
intrathecal administration. Continuous intrathecal administration of sinomenine can 
continuously alleviate pain symptoms as dose-dependent, which did not find resistant 
to sinomenine in rats.  
The results of molecular biology experiments showed that the expressions of 
glutamate receptor NR1, NR2A, glutamate transporter GLT-1, GLAST, synapsin, 














well as the expression of Calpain, CDK5 and its activator protein p35/p25. After 
treatment with different doses of sinomenine and morphine, the above-mentioned 
various proteins have different degrees of reduction. 
Conclusion：Our finding suggest that intrathecal adiministration of sinomenine 
has a significant dose-dependent analgesic effect for SNL-induced neuropathic 
pain.continuous intrathecal administration of sinomenine will not produce drug 
resistance. Sinomenine may play a central analgesic effect by regulating the 
expression of glutamate receptors and related synaptic proteins by regulating CDK5 
kinase. 
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英文缩写 英文全名 中文名称 
WHO World Health Organization 世界卫生组织 
NP neuropathic pain 神经病理性疼痛 
IASP International Associational for the Study of Pain 国际疼痛研究学会 
QST quantitative sensory testing 定量感觉测试 
TN trigeminal neuralgia 三叉神经痛 
DNP diabetic neuropathic pain 糖尿病型神经痛 
PHN postherpetic neuralgia 带状疱疹后神经痛 
CCI chronic constriction injury 坐骨神经慢性压迫模型 
PSNL partial sciatic nerve ligation 部分坐骨神经结扎模型 
SNL segmental nervous ligation 部分脊神经结扎模型 
SNI spared nerve injury 保留神经损伤模型 
SNA sciatic nerve axotomy 坐骨神经切断模型 
STZ streptozotocin 链脲佐菌素 
CFA complete freund’s adjuvant 完全弗氏佐剂 
DRG dorsal root ganglia 背根神经节 
SDH spinal dorsal horn 脊髓背角 
IL-1/6 interleukin-1/6 白细胞介素 1/6 
TNF-α tumor necrosis factor-α 肿瘤坏死因子 α 
NF-κB nuclear factor-κB 核转录因子-κB 
Glu glutamic acid 谷氨酸 
NMDA N-methyl-D-aspartic acid N-甲基-D-天冬氨酸 
LTP long term potentiation 长时程增强 
SP substance P P 物质 
IP3 inositol triphosphate 三磷酸肌醇 
DG diacylglycerol 二酰甘油 
NOS nitric oxide synthase 一氧化氮合酶 














COX cyclooxygenase 环氧化酶 
PG prostaglandin 前列腺素 
SCS spinal cord stimulation 脊髓电刺激 
MCS motor cortex stimulation 运动皮层电刺激 
Sin sinomenine 青藤碱 
RA rheumatoid arthritis 类风湿性关节炎 
MWT mechanical withdraw threshold 机械缩足反射阈值 
TWL thermal withdraw legacy 热缩足反应潜伏期 
ANOVA one-way analysis of variance 单因素方差分析 
PBS phosphate buffered saline 磷酸盐缓冲液 
CDK5 cyclin dependent kinase 5 细胞周期蛋白依赖性激酶 5 
























































第一章 前 言 
2 













的成年人持续经受着慢性疼痛的折磨。中国（2011 年）约有 1600 万罹患此病，
法国[12]（2008 年）约有 31.70%人口存在慢性疼痛，6.9%人口存在神经病理性疼





用的动物模型有坐骨神经慢性压迫模型（chronic constriction injury, CCI）、部分
坐骨神经结扎模型（partial sciatic nerve ligation, PSNL）、部分脊神经结扎模型
（segmental nervous ligation, SNL）、保留神经损伤模型（spared nerve injury , SNI）
等。这些动物模型均能表现出神经病理性疼痛自发性疼痛、痛觉过敏和痛觉超敏
的症状，但也存在各自特点，具有不同之处[10, 14]。CCI、SNL 和 SNI 是目前实验
中最常用的三种慢性疼痛动物模型，此外，还有坐骨神经冰冻损伤（sciatic 























1988 年，Bennett 和谢益宽[17]等人为了克服 SNA 模型的缺点，建立了坐骨
神经慢性压迫（chronic constriction injury, CCI）模型，将大鼠一侧坐骨神经干用
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1990 年，Seltzer 等[18]建立部分坐骨神经结扎（partial sciatic nerve ligation，







1992 年，Kim 和 Chung[19]在建立了脊神经选择结扎模型（segmental nervous 
ligation，SNL）。此模型在麻醉下分别结扎 L5 和 L6 脊神经，或者仅结扎并剪断





2000 年， Decosterd 和 Woolf 等人[20]建立保留神经损伤（spared nerve injury 
model, SNI）模型。该模型结扎大鼠一侧坐骨神经干分支中的胫神经和腓总神经
结扎，保留腓神经。术后 1d 内大鼠出现显著的机械异常痛敏和热痛觉过敏，14
天达高峰，持续 7～8 月。该模型操作简单，重复性好。 
糖尿病神经病理性痛是糖尿病最常见的并发症之一， WHO 预计 2030 年全
球约有 3.6 亿人罹患糖尿病，且大多数为Ⅱ型糖尿病，约 50%的患者伴随周围神
经病变[21]。链脲佐菌素（streptozotocin，STZ）可以通过氧化和羟基化对胰岛 B
细胞发生毒性作用而诱导糖尿病，被广泛用于糖尿病模型制作。Courteix 和
Eschalier 在 1994 年首先报道该模型[22]。此外，腹腔注射 β 细胞毒性药物四氧嘧
啶（alloxan）也可制作糖尿病模型，但是效果不及 STZ[23, 24]。高脂高糖饲料喂养
联合腹腔注射 35mg/kg STZ 可以建立理想的Ⅱ型糖尿病神经性痛模型，成功率达
80%
[25]。 
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